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REPLY  TO 
ATTENTION  OF: 


NEDED-E 


SEP  2  4  T979 


Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 
Boston,  Massachusetts 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Fort  Meadow  Reservoir  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection 
of  Non-Federal  Dams.  The  report  is  based  upon  a  visual  inspection,  a 
review  of  past  performance,  and  a  preliminary  hydrological  analysis. 

A  brief  assessment  is  included  at  the  beginning  of  the  report. 

The  visual  inspection  has  revealed  that  the  earthen  dike  north  of  the 
spillway  is  approximately  2  feet  lower  in  elevation  than  the  main  dam. 
In  addition  the  preliminary  hydrologic  analysis  has  indicated  that  the 
spillway  capacity  for  the  Fort  Meadow  Reservoir  Dam  would  likely  be 
exceeded  by  floods  greater  than  1.2  percent  of  the  Probable  Maximum 
Flood  (PMP),  the  test  flood  for  spillway  adequacy.  Our  screening 
criteria  specifies  that  a  dam  of  this  class  which  does  not  have 
sufficient  spillway  capacity  to  discharge  fifty  percent  of  the  PMF, 
should  be  adjudged  as  having  a  seriously  Inadequate  spillway  and  the 
dam  assessed  as  unsafe,  non-emergency,  until  more  detailed  studies 
prove  otherwise  or  corrective  measures  are  completed. 

The  term  "unsafe''  applied  to  a  dam  because  of  an  inadequate  spillway 
does  not  indicate  the  same  degree  of  emergency  as  that  term  would  if 
applied  because  of  structural  deficiency.  It  does  indicate,  however, 
that  a  severe  storm  may  cause  overtopping  and  possible  failure  of  the 
dam,  with  significant  damage  and  potential  loss  of  life  downstream. 

It  is  recommended  that  within  twelve  months  from  the  date  of  this 
report  the  owner  of  the  dam  engage  the  services  of  a  professional  or 
consulting  engineer  to  determine  the  feasibility  of  raising  the  dike 
to  an  elevation  equal  to  that  of  the  main  dam  and  to  determine  by  more 
sophisticated  methods  and  procedures  the  magnitude  of  the  spillway 
deficiency.  Based  on  this  determination,  appropriate  remedial 
mitigating  measures  should  be  designed  and  completed  within  24  months 
of  this  date  of  notification.  In  the  interim  a  detailed  emergency 
operation  plan  and  warning  system  should  be  promptly  developed. 

During  periods  of  unusually  heavy  precipitation,  round-the-clock 
surveillance  should  be  provided. 


NEDED-E 

Honorable  Edward  J.  King 


I  have  approved  the  report  and  support  the  findings  and  recommenda¬ 
tions  described  in  Section  7,  with  qualifications  as  noted  above.  I 
request  that  you  keep  me  informed  of  the  actions  taken  to  implement 
these  recommendations  since  this  follow-up  is  an  important  part  of  the 
non-Federal  Dam  Inspection  Program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Common¬ 
wealth  of  Massachusetts.  This  report  has  also  been  furnished  to  the 
owner  of  the  project.  City  of  Marlborough,  Department  of  Public  Works. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request  to  this  office,  under  the  Freedom  of  Information  Act,  thirty 
days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  the  cooperation  extended  in 
carrying  out  this  program. 


Sincerely, 

MAX  B.  SCHEIDER 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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Identification  No.:  MA00449 
Name  of  Dam:  Fort  Meadow  Reservoir 
Town:  Marlborough 

County  and  State:  Middlesex  County,  Massachusetts 
Stream:  Fort  Meadow  Brook  -  Tributary  of  Assabet  River 
Date  of  Inspection:  September  5,  1978 


There  are  two  impounding  structures  at  Fort 
Meadow  Reservoir  -  an  earthfill  dam  with  a  gated  out¬ 
let,  and  an  earth  dike  adjacent  to  a  spillway  with  a 
concrete  weir.  The  dam  was  originally  constructed  in 
1848,  but  was  entirely  reconstructed  in  1871,  and  under¬ 
went  major  repairs  in  1963.  The  dam  is  about  320  feet 
long  and  30  feet  high.  The  outlet  is  a  20-inch  diameter 
pipe  that  discharges  from  a  concrete  conduit  outfall. 

The  dike  is  about  80  feet  wide  and  3.5  feet  high,  and 
the  spillway  is  13.3  feet  long. 

Fort  Meadow  Reservoir  Dam  was  neither  designed 
nor  constructed  by  current  approved,  state-of-the-art 
procedures.  However,  major  repairs  were  performed  on 
the  dam  in  1963  which  were  designed  by  Metcalf  &  Eddy, 
Inc.  Based  upon  the  visual  Inspection  at  the  site  and 
a  review  of  the  limited  engineering  data  available, 
there  are  areas  of  concern  which  must  be  corrected  to 
assure  the  continued  performance  of  this  dam.  Gen¬ 
erally,  the  dam  is  considered  to  be  in  poor  condition. 
There  are  several  visible  signs  of  distress  which  may 
Indicate  a  potential  hazard  at  this  site.  These  are  as 
follows:  severe  seepage  at  the  north  abutment,  erosion 

on  the  crest  and  upstream  face  of  the  dam,  difficult 
access  to  the  gate  mechanism  in  the  gate  chamber, 
leakage  around  the  gate,  erosion  of  the  downstream 
slope,  heavy  accumulation  of  trees  and  brush  on  the  dam, 
displacement  of  the  concrete  slab  at  the  spillway,  and 
accumulation  of  wood  and  debris  in  the  spillway  channel. 


FORT  MEADOW  RESERVOIR  DAM 


Hydraulic  analyses  indicate  that  the  existing 
spillway  can  discharge  a  flow  of  41  cubic  feet  per 
second  (cfs)  at  Elevation  (El)  263  which  is  the  low 
point  of  the  top  of  the  dike.  An  outflow  test  flood  of 
3,400  cfs  would  overtop  the  low  dike  by  about  3.4  feet 
and  the  main  dam  by  about  1.4  feet.  The  small  spillway 
can  only  discharge  1.2  percent  of  the  test  flood  before 
the  low  dike  is  overtopped.  If  the  dike  is  overtopped 
and  does  not  fail,  then  about  25  percent  of  the  test 
flood  can  be  passed  before  the  main  dam  is  overtopped. 

In  the  event  of  dam  failure,  a  hazard  exists  for 
residents  in  the  immediate  area  due  to  the  anticipated 
height  of  the  flood  wave.  For  this  reason,  the  dam  has 
been  classified  in  the  ’’high"  hazard  category. 

Because  of  this  potential  hazard,  it  is  recom¬ 
mended  that  the  Owner  employ  a  qualified  consultant  to 
investigate  the  severe  seepage  at  the  north  abutment 
and  to  design  an  adequate  spillway.  In  addition,  the 
Owner  should  repair  the  spillway  and  the  outlet  gate 
and  install  a  mechanical  operator  at  the  top  of  the 
gate  chamber.  Also,  it  is  recommended  that  the  Owner 
repair  the  erosion  on  the  crest,  replace  the  riprap, 
and  remove  all  trees,  brush,  and  debris  from  the  dam, 
dike,  and  spillway  channel.  The  Owner  should  also 
implement  a  systematic  program  of  Inspection  and 
maintenance. 


The  recommendations  and  remedial  measures  des¬ 
cribed  in  Section  7  should  be  implemented  by  the  Owner 
within  a  period  of  1  year  after  receipt  of  this  Phase  I 
Inspection  Report,  An  alternative  to  these  recommenda¬ 
tions  would  be  draining  the  reservoir  and  breaching  or 
removing  thf 
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Project  Manager 
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This  Phase  I  Inspection  Report  on  Fort  Meadow  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion*  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


CHARLES  G.  TIERSCH,  Chairman 

Chief,  Foundation  and  Materials  Branch 

Engineering  Division 


Engi neeri ng  Di vi sion 


SAUL  COOPER,  Member 
Chief,  Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


71.  jCuj'Dvv' 


"JOE  B.  FRYAR 
Chief,  Engineering  Division 


PREFACE 


This  report  Is  prepared  under  guidance  contained 
In  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  a  Phase  I  Investigation.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20311*.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detail  in¬ 
vestigation,  and  analyses  involving  topographic  map¬ 
ping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on  ob¬ 
servations  of  field  conditions  at  the  time  of  inspec¬ 
tion  along  with  data  available  to  the  inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  Is  Important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  Inter¬ 
nal  and  external  conditions,  and  Is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be 
any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  analyses.  In  accord¬ 
ance  with  the  established  Guidelines,  the  Spillway  Test 
flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  run¬ 
off),  or  fractions  thereof.  Because  of  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  rela¬ 
tive  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydrau¬ 
lic  studies,  considering  the  size  of  the  dam,  its  gen¬ 
eral  condition  and  the  downstream  damage  potential. 
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Location  and  Direction  of  Photographs 
Shown  on  Figure  in  Appendix  B 


headwall.  The  concrete  is  in  fair  condition. 
The  channel  downstream  of  the  culvert  is  clear 
of  brush  and  looks  freshly  excavated.  There 
is  some  erosion  next  to  the  headwall  and  down 
the  sides  of  the  channel.  The  inside  of  the 
pipe  is  partially  filled  with  soil  and  rock. 

Reservoir  Area.  There  are  many  seasonal  and 
year-round  homes  situated  on  the  shore  of  Fort 
Meadow  Reservoir.  The  most  densely  populated 
areas  are  the  subdivisions  south  and  east  of 
the  dam;  and  north  of  the  reservoir  near  the 
Hudson-Marlboro  boundary.  There  are  lakefront 
vacation  homes  along  Red  Spring  Road  on  the 
south  side  of  the  Reservoir.  At  the  time  of 
the  inspection  there  was  less  than  2  feet  of 
freeboard  along  this  shore  road.  It  is  likely 
that  parts  of  this  road  would  be  impassable 
during  periods  of  high  water. 

There  are  two  other  low  spots  noted  along  the 
reservoir.  One  is  at  the  south  abutment  of 
the  dam,  and  runs  perpendicular  to  the  reser¬ 
voir  to  Hosmer  Street.  It  is  a  grass-covered, 
natural  swale  situated  between  the  driveway  of 
a  lake-front  home  and  the  City  of  Marlborough 
property  on  the  reservoir.  A  chain-link  fence 
stands  parallel  to  the  axis  of  the  swale,  in 
the  trough.  The  swale  is  about  70  feet  wide 
and  ^  feet  deep.  The  lowest  point  is  at  El 
263.8,  only  1.8  feet  above  the  crest  of  the 
spillway.  In  the  event  of  flooding,  the  swale 
could  serve  as  an  auxiliary  spillway  to  draw 
some  of  the  overflow  out  of  the  reservoir  and 
relieve  some  of  the  pressure  on  the  dam. 

A  second  apparent  low  spot  was  investigated  on 
Lake  Shore  Drive  between  the  dam  and  the  dike. 
Elevations  taken  at  this  location  showed  that 
the  road  was  at  least  3  feet  above  the  dam. 

"The  west  end  of  Fort  Meadow  Reservoir  Is  rela¬ 
tively  undeveloped,  as  there  are  no  roads 
along  the  pond  at  that  end.  Also,  the  reser¬ 
voir  is  artificially  divided  by  Route  85  and 
Marlboro  Street  in  this  area. 
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The  outlet  works  are  only  accessible  through 
the  manhole  situated  at  the  upper  end  of  the 
downstream  slope.  The  gate  is  opened  every 
two  years,  and  at  the  time  of  the  inspection 
the  cover  was  hidden  by  soil,  leaves,  and 
debris.  The  manhole  was  probed  to  21  feet, 
but  was  flooded  with  11  feet  of  water. 
According  to  the  Marlborough  DPW,  when  the 
manhole  is  flooded,  the  outlet  gate  must  be 
opened  from  the  surface  by  using  a  wrench  on 
an  extension  pole.  At  the  time  of  the  inspec¬ 
tion,  the  gate  was  closed.  However,  water  was 
observed  flowing  from  the  outfall  at  a  rate  of 
approximately  50  gallons  per  minute. 

The  dike  adjacent  to  the  spillway  is  very  low 
and  not  easily  distinguished  from  the  rest  of 
the  shoreline.  The  dike  ties  into  natural 
ground  at  the  west  abutment,  and  ends  in  a 
curb  wall  at  the  spillway.  The  east  side  of 
the  spillway  is  natural  ground  and  private 
property.  The  crest  and  shoreline  of  the  dike 
are  irregular,  eroded,  and  riddled  with  animal 
burrows  and  tree  roots.  Several  trees  are 
growing  at  the  water  line,  and  at  the  down¬ 
stream  toe.  There  is  no  riprap  protection. 

The  dike  is  only  about  one  foot  higher  than 
the  crest  of  the  spillway. 

The  spillway  is  in  poor  condition.  The  inlet 
section  of  the  concrete  slab  is  displaced, 
and  the  concrete  on  the  downstream  slope  is 
cracked  and  crumbling.  At  the  time  of  the 
inspection,  there  was  no  water  flowing  over 
the  weir,  but  slight  seepage  was  noted  dis¬ 
charging  from  under  the  slab. 

The  floor  of  the  spillway  channel  is  naturally 
paved  with  cobbles  and  boulders,  and  there  are 
many  overhanging  trees.  Two  footbridges  and  a 
small  length  of  snow  fencing  are  strung  across 
the  channel . 

The  channel  passes  under  a  private  road  about 
320  feet  downstream  of  the  reservoir.  The 
culvert  is  a  5^-inch  diameter  reinforced  con¬ 
crete  pipe  in  a  stone  and  concrete  reinforced 


.  •  • 
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SECTION  3 


VISUAL  INSPECTION 


Findings 


General .  The  Phase  I  Inspection  of  the  dam  at 
Fort  Meadow  Reservoir  was  performed  on 
September  5,  1978.  A  copy  of  the  inspection 
checklist  is  included  in  Appendix  A.  Earlier 
inspection  reports  by  the  Middlesex  County  Com¬ 
missioners,  Metcalf  &  Eddy,  and  the  Massa¬ 
chusetts  Department  of  Public  Works  are  all 
included  in  Appendix  B. 

Dam,  The  main  earth  embankment  is  in  poor 
condition.  The  major  problem  is  the  amount  of 
seepage  through  the  north  abutment,  where  the 
dam  ties  into  a  hill.  The  downstream  slope  of 
the  natural  abutment  is  locally  damp  and  soft. 
At  the  time  of  the  inspection,  water  was 
seeping  from  the  toe  of  the  hill  on  both  sides 
of  the  footpath.  Since  most  of  this  water  ap¬ 
peared  to  originate  below  the  bath  house,  the 
seepage  may  indicate  a  leaking  water  or  sewer 
line.  However,  simple  dye  test  conducted 
during  the  inspection  did  not  substantiate 
this . 

The  seepage  areas  and  the  rest  of  the  down¬ 
stream  face  of  the  dam  are  entirely  overgrown 
by  trees  and  brush.  This  made  the  inspection 
particularly  difficult,  as  the  overgrowth 
could  be  hiding  other  serious  problems. 


•  • 


Trespassing  on  the  downstream  slope  of  the  dam 
has  eroded  a  footpath  through  the  vegetation. 
There  are  also  eroded  areas  on  the  crest  and 
along  the  shoreline. 


Appurtenant  Structures.  The  intake  and  con¬ 
duit  for  the  outlet  are  not  visible.  The  con¬ 
crete  on  the  conduit  outfall  i s  In  good  condi¬ 
tion,  with  only  minor  surface  honeycombs.  The 
outlet  to  the  pipe  Is  completely  hidden  by 
weeds  growing  between  the  wingwalls  of  the 
structure . 
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Adequacy .  The  lack  of  in-depth  engineering 
data  did  not  allow  for  a  definitive  review. 
Therefore  the  adequacy  of  this  dam  could  not 
be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  perform¬ 
ance  history  and  sound  engineering  judgment. 

Validity.  Comparison  of  the  available  draw¬ 
ing  with  the  field  survey  conducted  during  the 
Phase  I  inspection  indicates  that  the  informa¬ 
tion  is  valid. 


•  • 


•  • 


•  • 


•  • 
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SECTION  2 


ENGINEERING  DATA 


2.1  General .  There  are  no  plans,  specifications  or 
computations  available  from  the  Owner  or  State  or 
County  offices  relative  to  the  original  design  or 
construction  of  this  dam.  A  1963  plan  by  Metcalf 
4  Eddy  titled  "Installation  of  Toe  Drains"  shows 
details  of  repair  work  completed  on  the  dam  and 
outlet,  but  gives  no  additional  information  on  the 
construction  of  the  embankment.  A  copy  of  this 
plan  is  included  in  Appendix  B. 

We  acknowledge  the  assistance  and  cooperation  of 
personnel  of  the  Massachusetts  Department  of 
Public  Works,  Messrs.  Willis  Regan  and  Raymond 
Rochford,  and  of  the  Massachusetts  Department  of 
Environmental  Quality  Engineering,  Division  of 
Waterways,  Messrs.  John  J.  Hannon  and  Joseph 
Iagallo . 

The  Middlesex  County  Commissioners  office  was  con¬ 
tacted  for  additional  information,  but  their 
records  are  now  filed  with  the  State  Division  of 
Waterways . 

Mr.  Francis  Zanca,  Assistant  Commissioner,  and  Mr. 
John  Hartley,  both  of  the  Marlborough  Department 
of  Public  Works,  provided  valuable  information  on 
the  history  of  the  dam,  and  on  operating  and  main¬ 
tenance  procedures. 

2.2  Construction  Record.  The  only  construction  record 
is  the  1963  plan  on  toe  drain  installation.  There 
are  no  as-built  drawings  for  the  dam. 

2.3  Operating  Records.  No  operation  records  are 
available,  and  there  is  no  daily  record  kept  of 
the  elevation  of  the  water  level  In  the  reservoir 
or  rainfall  at  the  dam  site. 

2 . U  Eval uatlon 

a.  Availabll lty  There  Is  limited  engineering 
data  available  due  to  the  age  of  the  dam. 
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(2)  Length:  325  feet 

(3)  Height:  30  feet 


.  • 


(4)  Top  width:  Varies  23  to  45  feet 

(5)  Side  slopes:  Upstream  -  8:1 

Downstream  -  2:1 

(6)  Zoning:  Unknown 

(7)  Impervious  core:  Unknown 

(8)  Cutoff:  Unknown 

(9)  Grout  curtain:  Unknown 


•  • 


•  • 


(1)  Type:  Broad  crest 

(2)  Length  of  weir:  13.3  feet 

(3)  Crest  elevation:  262.0  MSL  (assumed 
benchmark) 

(4)  Gates:  None 

(5)  Upstream  channel:  None 

(6)  Downstream  channel:  Concrete  weir  to 
6-foot  wide  earth  channel.  Channel 
empties  into  Port  Meadow  Brook  about  1,000 
feet  downstream. 

(7)  General:  Spillway  is  adjacent  to  earth 
dike.  Dike  is  80  feet  long  and  3.5  feet 
high.  Crest  elevation  ranges  from  263.0 
to  263.7. 

Regulating  Outlets.  The  only  regulating  out¬ 
let  is  the  gate  valve  at  the  outlet  conduit. 

The  gate  operating  mechanism  is  accessible 
through  a  manhole  on  the  downstream  face  of  the 
dam,  at  El  257.9.  The  manhole  is  presently 
filled  with  water  to  El  247.9. 
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(8)  Stream  bed  at  outfall  of  dam:  237.3 

(9)  Maximum  tall water:  237.1 


d.  Reservoir 

(1)  Length  of  maximum  pool:  9,000  feet 

(2)  Length  of  recreation  pool:  9,000  feet 

(3)  Length  of  flood  control  pool:  N/A 

e.  Storage  (acre-feet) 

(1)  Test  flood  surcharge:  1,170  at  El  266.4 

(2)  Top  of  dam:  4,800 

(3)  Flood  control  pool:  N/A 

(4)  Recreation  pool:  4,000  (Approximate) 

(5)  Spillway  crest:  4,000 

f .  Reservoir  Surface  (acres) 

*(1)  Top  dam:  265 

* ( 2 )  Test  flood  pool:  265 

(3)  Flood-control  pool:  N/A 

(4)  Recreation  pool:  265 

(5)  Spillway  crest:  265 

g.  Dam 

(1)  Type:  Earthfill 


*I3ased  on  the  assumption  that  the  surface  area  will  not 
significantly  Increase  with  changes  in  pond  elevation 
from  262  to  265. 
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a  narrow  valley  between  Gospel  Hill  and  Whitney 
Hill,  flows  through  a  culvert  under  Main 
Street,  and  enters  a  swamp.  Six-tenths  of  a 
mile  below  Main  Street,  the  brook  flows  into 
the  Assabet  River. 

Hydraulic  analyses  indicate  that  the  spillway 
can  discharge  an  estimated  41  cfs  at  water 
surface  El  263.0,  which  is  equivalent  to  the 
crest  elevation  of  the  dike.  An  outflow  test 
flood  of  3.400  cfs  will  overtop  the  dam  by  a 
maximum  1.4  feet  and  the  dike  by  approximately 
3.4  feet. 

Controlled  discharge  is  through  the  gated  out¬ 
let  at  the  dam.  When  the  gate  is  opened,  water 
is  conducted  by  the  20-inch  cast-iron  pipe  to 
the  conduit  outfall  situated  at  the  toe  of  the 
dam  near  the  north  abutment.  The  discharged 
water  enters  a  pool  that  is  also  fed  by  surface 
drainage  from  nearby  Spoon  Hill.  Water  leaving 
the  pool  flows  north  in  a  man-made  channel 
until  it  also  reaches  Port  Meadow  Brook,  about 
1,000  feet  downstream. 

Elevation  (feet  above  Mean  Sea  Level  (MSL) ) .  A 
benchmark  was  established  at  El  262.0  at  the 
crest  of  the  spillway.  This  elevation  was 
estimated  from  a  United  States  Geological 
Survey  (U.S.G.S.)  topographic  map. 

(1)  Top  dam:  265.0  to  265.7 

(2)  Test  flood  pool:  266.4 

(3)  Design  surcharge  (original  design): 

Unknown 

(4)  Full  flood  control  pool:  Not  Applicable 
(N/A) 

(5)  Recreation  pool:  262.0 

(6)  Spillway  crest  (ungated):  262.0 

(7)  Upstream  portal  invert  diversion  tunnel: 
N/A 
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There  is  no  record  of  any  further  construction 
at  the  dam  following  the  1963  repair  work. 

i.  Normal  Operating  Procedure.  The  Department  of 
Public  Works  opens  the  outlet  gate  every  2 
years  and  lowers  the  water  level  5  to  6  feet. 
The  purpose  is  to  allow  residents  the  op¬ 
portunity  to  clean  up  their  waterfront  prop¬ 
erty.  The  gate  was  last  opened  in  September 
1977. 

1 o  3  Pertinent  Data 


a.  Drainage  Area.  Port  Meadow  Reservoir  has  a 
drainage  area  of  approximately  2,200  acres 
(3.44  square  miles).  The  natural  drainage  is 
altered  somewhat  in  the  southwest  by  Route  495 
(see  Location  Map).  The  highway  embankment 
serves  as  an  artificial  divide  in  the  Flagg 
Swamp  area,  south  of  Interchange  13. 

Sheep  Fall  Brook  and  Flagg  Brook  join  about 
one-half  mile  upstream  of  the  reservoir.  Both 
drain  into  Fort  Meadow  from  the  west.  Most  of 
the  watershed  is  sparsely  developed,  glacial 
terrain  of  hills  and  swamps.  The  most  densely 
populated  sections  are  to  the  south,  within  the 
City  of  Marlborough  proper;  and  east,  in  the 
subdivisions  off  Stevens  and  Hosmer  Street.  In 
Hudson,  the  most  highly  developed  section  of 
the  drainage  area  is  on  the  south  slope  of 
Round  Top  Hill,  adjacent  to  the  reservoir.  The 
Boston  and  Maine  Railroad  and  Route  85  both 
cross  the  watershed  from  northwest  to  south¬ 
east  . 

b.  Discharge  at  the  Dam  Site.  Water  is  discharged 
uncontrolled  over  the  13.3-foot  long  spillway 
(El  262.0)  and  into  an  earth  channel.  From  its 
widest  point,  at  the  spillway  crest,  the 
channel  narrows  to  6  feet,  and  slopes  at  about 
one  percent.  Water  flows  through  a  5^-inch 
diameter  reinforced  concrete  pipe  (Invert  El 
250.7)  under  Lake  Shore  Drive  and  then  to 
Causeway  Street,  where  it  joins  Fort  Meadow 
Brook.  The  brook  continues  for  1-1/2  miles  in 


FORT  MEADOW  RESERVOIR  DAM 


5 


“  r-  :-  —  v  .  t- 


and  inspect  the  dam  was  granted  by  Mr.  Francis 
Zanca,  Assistant  Commissioner  of  the  Depart¬ 
ment  of  Public  Works,  Municipal  Garage,  Neil 
Street,  Marlborough,  Massachusetts  (Telephone 
617-485-0392) . 

Operator.  The  Department  of  Public  V/orks  of 
the  City  of  Marlborough  operates  the  dam. 

Purpose  of  the  Dam.  The  dam  was  originally 
built  as  a  storage  reservoir  for  mill  opera¬ 
tions.  The  last  private  owner  was  the  Maynard 
Woolen  Works,  who  sold  the  property  to  the  City 
of  Marlborough.  The  reservoir  is  currently 
used  for  recreation. 

Design  and  Construction  History.  According  to 
a  report  by  the  Middlesex  County  Commission¬ 
ers,  the  dam  was  originally  constructed  in 
1848,  and  essentially  rebuilt  in  1871  after  it 
failed.  There  are  no  construction  records 
available  for  the  period  between  1848  and  1963. 
In  1963»  the  embankment  of  the  dam  was  rated  in 
poor  condition  by  engineers  retained  by  the 
Middlesex  County  Commissioners  Office.  As  the 
result  of  an  inspection  report  by  Metcalf  & 
Eddy,  Inc.  to  the  County  (copy  in  Appendix  B), 
the  Commissioners  ordered  the  City  to  lower  the 
reservoir  and  proceed  with  the  necessary  re¬ 
pairs  to  the  dam.  A  1963  drawing  entitled  "Toe 
Drain  Installation'’  (also  in  Appendix  B)  shows 
the  essential  repair  work.  To  prevent  piping 
through  the  embankment,  a  toe  drain  was 
constructed  consisting  of  a  sand  filter  over- 
lain  by  layers  of  stone  with  a  rock  cover.  In 
addition,  the  existing  20-inch  diameter 
cast-iron  conduit  was  extended,  and  a  15-foot 
long  concrete  conduit  outfall  constructed.  The 
purpose  was  to  carry  the  discharge  away  from 
the  toe  and  thereby  prevent  further  erosion  of 
the  embankment.  Impervious  compacted  fill  was 
added  to  each  abutment  on  the  downstream  slope 
to  repair  the  erosion  to  the  embankment. 
Finally,  a  French  drain  was  installed  at  the 
toe  of  the  north  abutment  to  collect  seepage 
from  that  area.  It  was  also  recommended  that 
the  spillway  be  enlarged,  however,  this  recom¬ 
mendation  was  not  Implemented. 
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inlet  to  the  pipe  is  submerged.  The  outlet 
conduit  passes  through  the  embankment  and  dis¬ 
charges  into  a  concrete  conduit  outfall  located 
at  the  downstream  toe  of  the  dam.  The  invert 
of  the  outlet  is  at  El  237.3.  The  gate  chamber 
is  a  manhole  located  on  the  downstream  face  of 
the  embankment,  about  12  feet  down  the  slope. 
The  chamber,  which  was  probed  to  El  236.8  (21.1 
feet  deep),  was  flooded  with  water,  making  the 
gate  valve  inaccessible. 

The  spillway  is  located  about  1,000  feet  north 
of  the  dam,  adjacent  to  a  low  earth  dike.  It 
is  a  flat,  broad-crested  weir  constructed  of 
8-inch  high  concrete  curb  walls  and  a  concrete 
crest.  The  spillway,  which  is  13.3  feet  long, 
is  at  El  262.0.  Discharge  is  over  the  crest 
and  an  earth  channel  that  eventually  flows  into 
Fort  Meadow  Brook. 

The  dike  is  approximately  80  feet  long  and  3.5 
feet  high.  At  El  263.0,  the  crest  is  only  one 
foot  higher  than  the  crest  of  the  spillway. 

The  dike  ties  into  natural  ground  at  the  west 
abutment,  and  the  curb  wall  to  the  spillway  at 
the  east  abutment.  The  downstream  side  slopes 
into  woodland. 

c.  Size  Classification.  Fort  Meadow  Reservoir  Dam 
Is  classified  in  the  "Intermediate"  cate¬ 
gory  because  it  has  a  maximum  height  of  30  feet 
and  a  maximum  storage  capacity  of  approxi¬ 
mately  4,800  acre-feet. 

d.  Hazard  Classification.  The  dam  is  located  on 
the  edge  of  a  highly  developed  residential  area 
of  Marlborough.  Were  the  dam  to  fail,  the 
resulting  flood  wave  could  Jeopardize  the  lives 
and  property  of  residents  in  the  Hosmer  Street- 
Miles  Standish  Drive  area.  The  flood  wave 
would  eventually  be  channelled  into  the  valley 
of  Fort  Meadow  Brook,  but  because  of  the  im¬ 
mediate  danger  to  adjacent  homes,  the  dam  is 
placed  in  the  "high"  hazard  category. 

e.  Ownership .  The  dam  is  owned  by  the  City  of 
Marlborough.  Permission  to  enter  the  property 
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1 . 2  Description  of  Project 
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a.  Location.  The  dam  Is  located  In  the  City  of 
Marlborough,  Middlesex  County,  Massachusetts, 
on  Port  Meadow  Brook,  a  tributary  of  the  Assa- 
bet  River  (see  Location  Map). 

b.  Description  of  Dam  and  Appurtenances.  Fort 
Meadow  Reservoir  and  Dam  are  used  for  recrea¬ 
tion  by  the  City  of  Marlborough.  There  are 
picnic  tables  and  barbeque  grills  on  the  crest 
of  the  dam,  and  a  sandy  beach  and  bath  house 
on  the  hill  adjacent  to  the  north  abutment. 

An  asphalt  walkway  leads  from  the  boat  house, 
down  the  face  of  the  north  abutment,  to  a 
paved  parking  lot  below.  During  the  off-season 
access  to  the  dam  and  beach  is  prevented  by  a 
locked  gate  on  the  chain-link  fence  along  the 
crest  of  the  dam.  However,  there  is  now  a  hole 
in  the  fence  near  the  north  abutment  and  a 
second  footpath  has  been  created  by  trespassers. 

The  dam  is  an  earthfill  structure  approximately 
325  feet  long  and  30  feet  high  (see  Appendix  B, 
Figures  B-l,  B-2,  and  B-4) .  The  tree-lined 
crest  is  generally  23  to  45  feet  wide,  but 
wider  at  the  abutment  areas.  The  crest  of  the 
dam  varies  slightly  from  El  265  to  El  265,5, 

The  sandy  upstream  face  of  the  dam  slopes  very 
gently  into  the  reservoir;  there  is  about  3 
feet  of  freeboard  for  the  dam. 

The  downstream  face  slopes  at  about  2:1  (hori¬ 
zontal  to  vertical)  and  is  heavily  overgrown 
with  trees  and  brush.  In  order  to  prevent 
piping  through  the  dam,  a  toe  drain,  which  was 
designed  by  Metcalf  &  Eddy,  Inc.  in  May  1963, 
was  installed  on  the  embankment.  The  toe  drain 
consisted  of  a  sand  filter  overlain  by  layers 
of  stone  and  finally  12-inch  boulders.  Seepage 
through  the  dam  collects  in  the  swampy  area 
below  the  embankment  and  then  flows  into  Fort 
Meadow  Brook  (see  Figure  B-l). 

The  outlet  is  located  at  the  dam  and  consists 
of  a  20-lnch  diameter  cast-iron  pipe.  The 
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NATIONAL  DAM  INSPECTION 
PROGRAM 

PHASE  I  INSPECTION  REPORT 

FORT  MEADOW  RESERVOIR 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority .  Public  Law  92-367,  August  8, 

1972,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  Initiate  a 
national  program  of  dam  inspection  throughout 
the  United  States.  The  New  England  Division 
of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspec¬ 
tion  of  dams  within  the  New  England  Region. 
Metcalf  &  Eddy,  Inc.  has  been  retained  by  the 
New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Massachusetts. 
Authorization  and  notice  to  proceed  was  Issued 
to  Metcalf  &  Eddy,  Inc.  under  a  letter  of  July 
28,  1978,  from  Ralph  T.  Garver,  Colonel,  Corps 
of  Engineers.  Contract  No.  DACW  33-78-C-0306 
has  been  assigned  by  the  Corps  of  Engineers  for 
this  work. 

b .  Purposes 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify  con¬ 
ditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  ini¬ 
tiate  quickly  effective  dam  safety  pro¬ 
grams  for  non-Federal  dams . 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 
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e.  Downstream  Channel.  The  discharge  from  the 

outlet  flows  into  a  small  grassy  pool  which  is 
separated  from  the  main  road  by  a  large  public 
parking  lot.  Water  from  the  pool  flows  under 
the  footpath  in  a  double  culvert  of  corrugated 
metal  pipe,  and  eventually  into  Port  Meadow 
Brook.  Discharge  from  the  spillway  flows  in 
an  earth  channel  and  also  joins  Port  Meadow 
Brook  about  1,000  feet  downstream. 

3.2  Evaluation.  The  above  findings  indicate  that  the 
dam  has  several  signs  of  distress  which  require 
attention.  It  is  evident  that  the  dam  is  not 
adequately  maintained  and  that  deterioration  will 
continue  unless  action  is  taken.  Recommended 
measures  to  improve  these  conditions  are  included 
in  Section  7. 


SECTION  4 


OPERATING  PROCEDURES 


4.1  Procedures .  The  normal  operating  procedure  is  to 
open  the  gate  every  two  years  and  lower  the  water 
level  5  or  6  feet.  The  purpose  of  this  is  to  give 
the  shore  residents  the  opportunity  to  work  on 
their  waterfront  property. 

4.2  Maintenance  of  Dam.  Maintenance  work  on  the  dam 
was  last  performed  in  conjunction  with  the  instal¬ 
lation  of  the  toe  drains  in  1963.  Since  then, 
there  has  been  no  regular  maintenance  program. 

The  Marlborough  Recreation  Department  is  respon¬ 
sible  for  clearing  the  beach  and  waterfront  area 
for  summer  activities,  but  this  does  not  include 
care  of  the  dam  itself. 

4.3  Maintenance  of  Operating  Facilities.  The  outlet 
at  the  dam  is  reportedly  operable,  and  was  last 
opened  in  September  1977.  The  leaking  gate  and 
flooding  in  the  manhole  has  probably  been  a 
problem  for  a  number  of  years;  the  operators  have 
devised  a  method  for  opening  the  gate  valve  from 
the  top  of  the  manhole,  without  having  to  drain 
it. 

4 . 4  Description  of  Any  Warning  System  in  Effect. 

There  are  no  warning  systems  In  effect  at  this 
dam. 

4.5  Evaluation.  The  operational  and  maintenance 
systems  at  this  dam  are  Inadequate,  and  there  is 
no  warning  system  In  effect.  This  Is  an  unsatis¬ 
factory  situation  considering  that  the  dam  Is  in 
the  "high"  hazard  category.  A  program  of  opera¬ 
tion  and  maintenance  for  this  dam  should  be  imple¬ 
mented  as  recommended  In  Section  7. 
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SECTION  5 


HYDRAULIC/HYDROLOGIC 


5 . 1  Evaluation  of  Features 

a.  Design  Data.  The  Probable  Maximum  Flood  (PMF) 
rate  was  determined  to  be  1,450  cfs  per  square 
mile.  This  calculation  Is  based  on  the  average 
drainage  area  slope  of  3.5  percent,  the  pond- 
plus-swamp  area  to  drainage  area  ratio  of  15 
percent,  and  the  U.  S.  Army  Corps  of  Engineers’ 
guide  curves  for  Maximum  Probable  Flood  Peak 
Flow  Rates  (dated  December  1977).  Applying  the 
full  PMF  to  the  3.44  square  miles  of  drainage 
area  results  in  a  calculated  peak  flood  flow  of 
5,000  cfs  as  the  inflow  test  flood.  By 
adjusting  the  inflow  test  flood  for  surcharge 
storage,  the  maximum  discharge  rate  was 
established  as  3,400  cfs  (988  cfs  per  square 
mile),  with  a  water  surface  at  El  266.4. 

Flow  over  the  crest  of  the  dam  and  dike  is 
predicted  to  be  3,017  cfs.  Flow  through  the 
spillway  would  be  383  cfs.  The  maximum  head  on 
the  dike  would  be  3.4  feet  with  a  discharge  of 
16.0  cfs  per  foot  of  width.  Depth  at  critical 
flow  would  be  at  2.0  feet  with  a  velocity  of 
8.0  feet  per  second. 

Hydraulic  analyses  indicate  that  the  existing 
spillway  can  discharge  a  flow  of  4l  cfs  with 
the  water  surface  at  El  263  which  is  the  crest 
of  the  dike. 

b.  Experience  Data.  Hydraulic  records  are  not 
available  for  this  dam.  According  to  the 
Marlborough  Department  of  Public  Works,  the  dam 
was  not  overtopped  during  the  1938  or  1955 
storms . 

c.  Visual  Observations.  The  small  spillway  is 
highly  inadequate  to  pass  flood  discharges 
without  overtopping.  The  adjacent  low  dike  has 
a  top  elevation  of  only  about  1  foot  above 
spillway  crest.  The  ability  of  this  low  dike 
to  withstand  appreciable  overtopping 
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is  not  known.  The  downstream  channel  is 
fairly  shallow.  Trees  are  growing  on  the 
banks  and  in  the  floor  of  the  channel.  There 
is  a  chain-link  boundary  fence  on  the  north 
bank  of  the  channel,  and  two  smaller  fences 
strung  across  the  channel.  The  fences  have  a 
potential  for  collecting  debris  washed  out 
during  a  flood  and  obstructing  flow  in  the 
channel . 

Overtopping  Potential.  The  outflow  test  flood 
of  3, ^00  cfs  would  overtop  the  dike  by  3.4 
feet,  and  therefore  the  dam  by  about  1.4  feet. 
In  event  of  overtopping,  complete  failure  of 
the  dike  and  dam  could  occur. 

Failure  of  the  dam  would  produce  a  peak  dis¬ 
charge  of  25,700  cfs  and  a  flood  wave  15.5 
feet  high.  The  channel  between  the  dam  and 
Miles  Standish  Drive  is  too  small  to  attenuate 
the  initial  surge  wave.  Thus  the  failure 
would  do  considerable  damage  to  that  area. 

Failure  of  the  dike  would  produce  a  peak  dis¬ 
charge  of  210  cfs  and  a  minimal  wave  in  the 
channel  (about  5  feet).  The  effect  on  local 
residences  would  be  minor,  causing  local 
flooding  of  the  banks. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  evaluation  of  the 
structural  stability  of  Fort  Meadow  Reservoir 
Dam  is  mainly  based  on  the  visual  inspection 
conducted  on  September  5,  1978.  As  discussed 
in  Section  3,  Visual  Inspection,  there  were 
several  visible  signs  of  distress. 

It  is  recommended  that  a  more  detailed  investi¬ 
gation  be  initiated  to  evaluate  the  severe 
seepage  at  the  downstream  face  of  the  north 
abutment . 

b.  Design  and  Construction  Data.  Discussions 
with  the  Owner,  County  and  State  personnel  in¬ 
dicate  that  there  is  one  plan  but  no  specifica¬ 
tions  or  computations  relative  to  the  design  or 
construction  of  this  dam.  Furthermore,  in¬ 
formation  on  the  type,  shear  strength,  and 
permeability  of  the  soil  and/or  rock  materials 
of  the  dam  embankment  apparently  does  not 
exist . 

c.  Operating  Records.  There  is  no  evidence  that 
instrumentation  of  any  type  was  ever  installed 
in  Fort  Meadow  Reservoir  Dam.  The  performance 
of  this  dam  under  prior  loading  can  only  be 
Inferred  from  previous  records  and  physical 
evidence  at  the  site. 

d.  Post-Construction  Changes.  The  original  dam 
at  Fort  Meadow  was  constructed  in  1848,  but 
was  entirely  rebuilt  In  1871  after  the  dam 
failed.  The  only  available  record  of  post¬ 
construction  changes  refers  to  the  toe  drain 
installation  and  extension  of  the  conduit. 

This  is  discussed  in  Section  1.2.h.  Design  and 
Construction  History.  There  are  no  as-built 
drawings  for  the  dam  or  spillway. 
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e.  Seismic  Stability.  The  dam  Is  located  In 
Seismic  Zone  No.  2  and  In  accordance  with 
Phase  I  "Recommended  Guidelines"  does  not 
warrant  seismic  analyses. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS, 
AND  REMEDIAL  MEASURES 


7 .1  Dam  Assessment 


a.  Condition.  Built  In  1871,  Fort  Meadow  Reser¬ 
voir  Dam  was  neither  designed  nor  constructed 
according  to  current  approved  state-of-the-art 
procedures.  However,  major  repairs  which  were 
done  to  the  dam  in  19 6 3  were  designed  by 
Metcalf  &  Eddy,  Inc.  Based  upon  the  visual 
inspection  at  the  site,  and  the  incomplete 
engineering,  operational,  and  maintenance 
data,  there  are  areas  of  concern  which  must  be 
corrected  to  assure  the  continued  perform¬ 
ance  of  the  dam. 

The  dam  is  considered  to  be  in  poor  condition, 
chiefly  because  of  the  severe  seepage  through 
the  north  abutment.  There  were  other  problems 
noted  at  the  site:  inaccessibility  of  the 
outlet  works  due  to  flooding  in  the  manhole; 
leakage  around  the  outlet  gate;  erosion  on  the 
downstream  face  of  the  dam;  steep  embankment 
slopes  on  the  downstream  face;  erosion  on  the 
crest  and  on  the  upstream  face;  Inadequate 
riprap  protection  on  the  upstream  face;  large 
diameter  trees  on  the  crest;  and  heavy  growth 
of  trees  and  brush  on  the  downstream  slope  and 
in  the  outlet  channel. 

Conditions  at  the  dike  are  unsatisfactory  due 
to  the  inadequacy  of  the  spillway,  deteriora¬ 
tion  of  the  concrete  spillway  crest,  and  the 
accumulation  of  debris  in  the  channel. 

Hydraulic  anlayses  indicate  that  the  spillway 
can  discharge  a  flow  of  41  cfs  when  the  water 
surface  is  at  El  263,  which  Is  the  elevation 
of  the  dike.  An  outflow  test  flood  of  3*400 
cfs  will  overtop  the  dike  by  3.^  feet  and  the 
dam  by  1 . 4  feet . 

b.  Adequacy  of  Information.  The  lack  of  in-depth 
engineering  data  did  not  allow  for  a  definitive 
review.  Therefore  the  adequacy  of  this  dam 
could  not  be  assessed  from  the  standpoint  of 
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reviewing  design  and  construction  data,  but  is 
based  primarily  on  visual  inspection,  past 
performance  history  and  engineering  Judgment. 


c.  Urgency .  The  recommendations  and  remedial 
measures  outlined  below  should  be  implemented 
by  the  Owner  within  one  year  after  receipt  of 
this  Phase  I  I.  spection  Report. 

d.  Need  for  Additional  Investigation.  Additional 
investigations  to  further  assess  the  adequacy 
of  the  dam  and  appurtenant  structures  are  out¬ 
lined  below  in  Section  7.2,  Recommendations . 

7.2  Recommendations .  In  view  of  the  concerns  on  the 
continued  performance  of  this  dam,  it  is  recom¬ 
mended  that  the  Owner  employ  a  qualified  consultant 
to : 

a.  Evaluate  the  severe  seepage  at  the  north  abut¬ 
ment  of  the  dam. 

b.  Design  an  adequate  spillway  and/or  facilities 
to  discharge  or  store  major  flood  runoff. 

The  recommendations  on  repairs  and  maintenance  pro¬ 
cedures  are  stated  below  under  Section  7.3» 

Remedial  Measures. 


7 . 3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures.  The  dam 
and  appurtenant  structures  are  not  adequately 
maintained.  It  is  recommended  that  the  Owner 
accomplish  the  following: 

(1)  repair  the  displaced  inlet  section  of 
the  slab,  and  all  cracked  or  spalled 
concrete  on  the  spillway 

(2)  construct  a  gate  mechanism  that  would  be 
accessible  from  the  top  of  the  gate 
chamber 

(3)  repair  the  leaking  valve  in  the  outlet 

(4)  repair  the  eroded  areas  on  the  crest,  the 
downstream  face,  and  the  shoreline 

(5)  add  riprap  to  the  upstream  face  of  the  dam 
and  the  dike 
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(6)  clear  the  trees  from  the  crest  and  the 
trees  and  brush  from  the  downstream  face 
of  the  dam 

(7)  clear  wood  and  trash  debris,  and  remove 
the  fences  and  footbridges  from  the 
channel  downstream  of  the  spillway 

(8)  Institute  a  definite  plan  for  surveillanc 
and  a  warning  system  during  periods  of 
unusually  heavy  rains  and/or  runoff 

(9)  implement  a  systematic  program  of  main¬ 
tenance  inspections.  As  a  minimum,  the 
inspection  program  should  consist  of  a 
monthly  inspection  of  the  dam  and  appur¬ 
tenances,  supplemented  by  additional 
inspections  during  and  after  severe 
storms.  All  repairs  and  maintenance 
should  be  undertaken  in  accordance  with 
all  applicable  State  regulations. 

(10)  technical  inspections  of  this  dam  should 
be  conducted  on  an  annual  basis 

7  .k  Alternatives .  An  alternative  to  the  recommenda¬ 
tions  and  remedial  measures  Itemized  above  would 
be  to  drain  the  reservoir  and  breach  or  remove 
the  dam. 
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PERIODIC  INSPECTION 


PARTY  ORGANIZATION 


Tor\  Mcodcu>  Reservoir 


date  September  S,  Wt 


TIME 


>: OC  am 


WEATHER  70*  F  —  Surtny 

vi. s.  elev .  gfr  1,6  ' . s .  zjt.bd:; 


•  • 


C»rgeo _ _ 

3ug  Rigree _ _ 

(Barron  Pigs  I 

Davg  Cole _ 

LijU  6 ran*g*n _ 

PROJECT  FEATURE 

~  5pjli umai _ 


•  • 


•  • 


INSPECTED  BY 

_*  •  C^rtaa 


REMARKS 


rJuiiVLV-r.  i 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Fort  Meodou)  Lesarvar  date  September  ^  13  74 

PROJECT  FEATURE  D am _  NAME  6.  &T€CO 

discipline  beo+echnic a\ _  name _ 


AREA  EVALUATED 

CONDITIONS 

DAM  EMBANKMENT 

Crest  Elevation 

\tonfcs  -fre*7  2bS  to  2b  5  .s 

Current  Pool  Elevation 

2*1 -8 

Maximum  Impoundment  to  Date 

unfcnpum 

Surface  Cracks 

none  visible 

Pavement  Condition 

-footpath  j  pionit  «r<At  benthcsy  fire  plates  t 
tdntreie  slabs 

Movement  or  Settlement  of  Crest 

• 

irregular  orest 

Lateral  Movement 

none  visible  -  evtenofce  vegetation 

/vrtieal  Alignment 

rdabv'ey  -flat  -  irregular 

Horizontal  Alignment 

relatively  straight 

Condition  at  Abutment  and  at 
Concrete  Structures 

nortt  abut meat :  sanely  b eaeh 

south  abutment)  ties  ritt  natural  artund;  atacaiT ; 

■to  road 

indications  of  Movement  of 
Structural  Items  on  Slopes 

not  Visible-  h&Mj  grp u#t>  at  vegetation^ 
fhanu  )  urge  O' or  more)  alfainoicr 
tr£s 

trespassing  on  Slopes 

upstream  -fare  i  pfantc  area)  dcccnsrrtam  fiae; 
roctpaths  Animal  burr*u>5 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

mnor  erosion  upstream 
small  gullies  deconst  ream 

Rock  Slope  Protection  -  Riprap 
Failures 

random  stones  upstream  -face? 
riprap  at  iOC  of  dOuinstrcam  *1  opt 

"nusual  Movement  or  Cracking  at 
s  r  n  e  a  r  T  o  e  s 

not  visible  due  +c  Heavy  veg#t«.ti*n 

"nusual  Embankment  or  Downstream 
Seepage 

5eepage  Hwaugh  toe  drains  along  anfira  toe 
Seepage  <n  daan stream  slope  of  n»r+h 
abutment,  an^  along  -footpath 

’.sing  or  Boils 

none  visible 

Foundation  Drainage  Features 

plan  avai table -see  App enrfvv  B 
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project  Port-  Meadou?  deserve*? 

DATE  ^-5 8 

• 

• 

PROJECT  FEATURE  bite 

name  C.  C*reto 

i : c  " i  pl  i ne  freeteehnioai 

NAME 

• 

• 

AREA  EVALUATED 

CONDITION 

;• 

o.  o- 

pipe  embankment 

-- 

Crest  Elevation 

Varies  4rprY\  v» S  te  2W5.r? 

• 

• 

'  urrent  Foci  Elevation 

241.® 

Maxima::.  Impoundment  to  Date 

Unknown 

Surface  Cracks 

tree  rooks  and  animal  holes 

• 

• 

Pavement  Condition 

■fo©+'pa+*J 

Movement  or  Settlement  of  Crest 

very  irregular  crest 

Patera!  Movement 

irela+*ivdij  straight 

• 

• 

’.’■■■■rtieal  Alignment 

4\at  grade. 

/•'  • 

Horizontal  Alignment 

relatively  straight 

C 

.i 

Condition  at  Abutment  and  at 
Concrete  Structures 

west- »  +ie»  into  naiurd  ground 
east":  ends  *V  ep.liu 

• 

• 

* 

indications  of  Movement  of 
Structural  Items  on  Slopes 

none 

•'  - 

•  -  -4 

Trespassing  on  Slopes 

dumping  Cbrus*  •"d  leares) 

• 

• 

* 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

crest*  and  upstream  elope  eroded 
animal  hales  t  rods 

Rock  Slope  Protection  -  Riprap 

Ea i  i  ires 

..... 

none 

• 

• 

usual  Movement  or  Cracking  at 
:  r  n e a r  Toes 

none  visible 

ual  Embankment  or  ;  west  r-a:: 

none  visible 

• 

• 

•  .  ;  .  r . : "  .■  v 

none 

.aiation  Era  iuag>*  P-  a*  ;  re 

none 

V‘-. 

-  -  ■  .  r^ci  L  n 

none 

• 

• 

- 

: t  rumer.tat  ion  Cyst  em 

none. 

=  -  5 

9999999 

• 

• 

J 

... 

PERIODIC  INSPECTION  CHECK  LIST 


0 J  E  T  For +  Meadow 

0,1  EIT  FEATURE  Ou.Ht1 


DATE  g 

NAME  Bronoflflo 

NAME  S'. 


AREA  EVALUATED 

TLET  WORKS  -  OUTLET  STRUCTURE 


MD  OUTLET  CHANNE 


General  Condition  of  Concrete 
Rust  or  Stainin. 


CONDITION 

Ste  drmuin^  Append iy  B 
aoed- minor'  surfaae  hoteyQom bi 


none  visible 


none  visible. 


Loose  Rock  or  Trees  Over¬ 
hanging  Channel 


Condition  of  Discharge 

0 Larne  1 


none 


•four' ’  enanoet  fll -denned  «.t 
outlet  -  bn  weeds 


*  Povo  outlet  pipe  tgafe  doted  J  •'  SO  ^pry»  CoyfkVtJrrjeric) 

Outlet  «ub  merged 

Dam  as  bu«ft  appears  different  •fr&m  plan 

6n*rgy  dissipating  bumper  not  visible 


•  • 


Erosion  or  Cavitation 

none  visible  j 

Visible  Reinforcing 

none  ! 

Any  Seepage  or  Efflorescence 

none  •ftirwAgh  Conerrte  * 

Condition  at  Joints 

good 

Drain  Holes 

none  visible 

Channel 

Z-footiStonex  *"d  ^ 

•  • 


•  • 


•  • 


I 


.  i  "  -  i  >;-6v 

1  ■ 

•SiiJUiCi  the  dasi  fr.i,].  the  route  of  the  flood  would- 

\  •  '■ 

a  lor.  3  F.rt  ncadovi  Lrooic,  the  Assabet  Fiver,  the  Concord  River, 

ar.J  the  lie rrif.se  Fiver  to.  the  Atlantic  Ocean.  Following 

i  •  •  i  •  ’  ‘ 

a.tj 


tale  rbutc  the  flood  wave  would  pats  over  about  seven  das 
before''  rcscliise  the  herriisac  River.  To  nakc  a  prediction 


of 


v:hat  effect  'thio  would  have  oa  each  of  these  uares  would  rcouire 

■i  .  .  * 

,1  . 

a  cuuolc::  study  beyond  the  scope  of  this  report'.  It  is  possible 
1  ■ 

however,  that 'one  or  more  of  these  structures  could  fall, 
compounding  the  problem; downstream.,  The  Assabot  River  passes 

,  *  •  i 

through  developed  areas.  The  .topography  of  the  river  valley 
is  such  that  the  flood  crest  :.*e iy  not  lisvc  a::  opportunity  to'  '  V 

i  ■**  '*• 

subside  before  passing  through  these  developed  areas. 


Therefore ,  it  is  possiblo  that  these  developed  areas  would 

\  .  •  .  • 

be  damped  by  a  flood.  .  . 

r.r.ercency  Action'  '  ’  ,  .  .  • 

/  %  *  • 

The  water  level  in  the  pend  should  be  lowered  Immediately 

until  all  .notice-able  flow  of  water  throui>i\thc  cmbanlsecnt 

:  ■  \  • 

alor.G  the  downstream  toe  of  the  slope  ceases  and  the  material 

I  •  \ 

co:sprisi:\j  the  slope  in  thio  area  becomes 'firm. 


1  • 


Glr.ee  piping  failures  occur  rapidly,  wa  recommend  that  \ 


a  procedure  be- established  by  which  persons  1 Ivins  alone  the  '  ’ 

*  7  ■  '  '  '  '  ' .  ■  ^  •  •!  w 

probable  flood  route  could  be  ouickly  notified  in  ease _of  • 
i  I  :  V  *  - 

failuic.  In  connection  with  this,  wo  feel  that  close _  watch 

i 

should  be  kept  or,  the  structure  until  the  condition  stabilises 


or 'else  suitable  repairs  arc  made. 


b 

f 
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•  •  •  • 


The  ~jxLv.  csiban’.snent  section  of  the  dam  does  not  appear 

to  to  ataxic,  ''ripla^'*  or  the  uncontrolled  flow  or  v:ator 

\  • 

through  the  eirth  c:r.tanh.v-':it  is.  talcing  place  alone  the  . 

downstream  too  or  the  elope  especially  la  the  area  around 

|  '  .  . 

the  outlet  works.  At  any  time  thin  floy  of  t.*etcr  through  ; 

the  cofipaalucnt-could  ,tcsln  to!  carry  iilth.lt  the  materials 


vj_ich  comprise  the  emban’euent . ;  Should  this  occur,  faldurc 

cf  the  structure  could  bo  very  rapid.  Tills  do  due  to  the 

l 

fact  that  as  material  is  removed  from  the  caba.iler.ent  there  in  . 

/  t  :  *  ' 

less  resistance  to  the  f leu  of  irate r  throw’s  the  cnba.dc- 

'  /  -9 

Ac  the  .flow  of  water  is  increased,  larger  particle  e-scs 
cool’d  La  carried  by  the  water  which  in  turn  would  further 

'  I  *  .  , 

increase  the  flow  qf  water.  •  •  •  • 

In  addition  to  the  above,  there  is  danger  that  the  too  of. 
1  . 

the  doi:nc.fcrcc-‘a  elope  of  the  aola  cr.be:ilc.:cnt  could  bo  eroded  b j. 

t  *  •  *  .. 

a  snail  stream  flowing  close  to  the  slope.  r 

1  1  .  .  • 

•Erosion  has  tahen  place  on  the  ups t recur,  side  of  the 

main  cmbanlsr.ont  indicating,  the  r.ecd  for  additional  protection. 

1  ■  T  . 

Pcsoihlc  D  varre  Dus  to'  Failure-  . 

Fort  Ileadow  Reservoir  contains  about  1.75  billion  callers- 

! 

of  water.'  ’  1  .  .  '  -  • 

Should  a  rapid  failure  of  the  nain  p.bardsuent  occur, 
then  it  is  felt  that  this  water  would  cause  considerable 
property  damage...  It  is  also  possible  that  the  i'ailure  could 
casco  injury,  or  loss  of  life  alorc  the  path  of  the  flood. 
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Tiic  spillway  is  a  broad'  created  type  made  of  concrete.- 


it  is  cbout  13.5  ft.  lone  end  its  croc 

the  top  of  the  abutment  valla.  , 

/  •  •  ' 

•  •  A  wl  r>/-v  4“ 


cot  io  about  8  In.  below 


i  '  ’  A  20  111.  pipe  passes  through  the  rain  embankment .  A  ■  • 

|  rianholc  Is  located  on  the  downstream  slope  v-hich  contains 
fsi  a  valve  for  controlling  the  discharge  through  this  pipe. 

1  -  - 

i  *  • 

j  A  dry  atone  masonry  headwall '  Is  located  at  the  outlet  of  . 

\  thcjipc.  ■  ' 

1  .  *  •  .  •  * 

.  The  discharge  capacity  of  the  spillway  io  about  20  cfst 

.Tnc  drainage  area  above  the  dam  is  about  3.5  square  miles. 

►  The  naiiircua  flood,  flow  as  estimated  from  the  Kinnlson-Colby 
formula  (rare  floods)  is  about  930  cfs. 

i  •  * 

■  South  of  the  main  enhancement  there  Is  a  low  section 

l  .  . 

in  the  reservoir  rim  which  would  tend  to  relieve  flood  flows 

1  •  •  •  >  •  ’  •  ' 

!  before  the  main  embankment  is  overtopped.  .  • 

A  small  stream  approaching  from  the  cast  rura  close  to 
the  toe  of  the  slope  of  the  main  embankment . 

Tiio  top  of  the  main  embanJenent  has  fireplaces  and 

1  *  • 

is  used  as  picnic  srounds. 

Condition  '  •  ... 

■ -  v 

Considerable  leakage  v:a3  noted  coming  r top  the  vicinity 
of  the  20-in.  pipe  and’tho  hcadwall  at  the  main  embankment. 

Tiio  downstz’ean*  slope  of  the  rain  embankment  io  also  steeper 
than  is  considered  good  practice,.  In  addition,  both  the  rain 
cnbanlsacnt  and  the  spillway  cnbanlcocnt  lavo  brush  and  trees 
Growing  on  the  slopes  and  across  the  top, 
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p.  A  a.iall  stream  near  'oho  toe  of  the  main  cabanisaent 
caCajiCdra  the  embaikmcst  by-  erosion. 

10.  Before. the  water  level  in  the  reservoir  la  restored  - 

,  \  L*  •  * 

.  .to  •the  present  flou  lino  the  embail-nent  should  be 
-  rccoiioti’uctcd  and  ail  adequate  drainage  system  provided 
alone  the  toe  to  eliminate  the  possibility  of 

i  . . 

failure  by  piping.  . . 

11 .  Tiie  spillway  capacity  should’  bo  node  adequate  to  *  ; 

pass  flood  Tlov.-s.  * 

*  \  / 

12.  The  downst  ream  slope  of  tho  main  embaakaent  should 

bo  reconstructed  to  a  flatter  slope  and  the  toe 
*  '•  1 

protected  from  erosion  by  the  small  stream, 

13.  The  trees  and  larcc  bushes  srowlng  on  the  slopes 

.  '  of  both  cabantarsata  should  be  removed  and  the  slopes 

'  •  i 

.projected  by  an  adequate  Growth  of  gras s, 

14.  All  plans  for  tho  repair  and  reconstruction  of  the 
eubanlcnonts  should  first "bo  approved  by  tho  County 
Commissioners  and  all  work  done  should  be  Inspected 
by  the  Coenlssi*ncrs. 

Description  t  .  , 

The  main  cr.baulcncnfc  io  about  325  ft.  Ions  aid  lias  a  hoiGhS 
of  about  30  ft.  -A  smaller  cmbanlcuont  containiaG  a  small  spillway 
is  located  a  fev;  itundi'cd'  feet  to  the  north  of  the  main  cmbanlsaent . 
Tills  small  cmbanlcscnt  io  about  100  ft.  lonG  and  lias  a'helcht  of 
about  4  ft.  !  •  • 
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Irscediato  action  should  be  taken  to  lower*  the  level 

'.I'-.  '•••  .  \ 

of  tho  water  in  the  reservoir*  until  piping  the  structure 
becomes  stable.  This  uny  even  require  draining  the 


■  reservoir. . 

|  »  * 

3.  The  uatet  levol  in  the  reservoir  should  bo  kept  at 

the  elevation- indicated  in  J!o.  2  above  until  repairs  • 
v  ]•  .  .  •  t-  ;i  ;•  . 

.  arc  riadc,  *  .1  *  . 

,  ■  •  i-  j  ;  V-  • 

A.  A  failure  of  this  structure  could  cause -considerable 


property  daaa&e  and  loss  of  life.  V. .  •4' 

.5.  A  warning  procedure  should  bo  establishcdH50-eivc~pci?scno 

*  *  *  .  *•  ~  , 
in  the  flood  path -naxiaura  notice  In  ease  of  failure  of 

the  structure.  / 

»  !  i  .  •  '  ' 

o.  TIic  drainage  area  to-  the  reservoir  is  about  35  square 
.  ,  -  • 
miles  and  jriosd  flow  is  estirnated  at  around  990  cfs.*  - 

V'c  estimate  a  depth  of  flovj  over  the  spillway  crest  of 

.  *  . 

about  3  in.  before  adjacent  embankments  are  overtopped. 

•  The  capacity  of  the  spillway  la  around  20  cf3.  A  low  see cion 
In  the  rin  of  the  reservoir  basin  south  of  the  main 
crabanleacnt  is 'at  such  an  elevation  as  to  provide  a  measure 


of  relief  before  the  main  embankment  would  be  overtopped. 

i 

7»  The-  downstream  slops  of  the  main  cmbanlcr.cnt  is  steeper, 

1  •  *  b 

i  •  » 

in  most  places,  than  is  normally  considered  safe. 

•  i 

3.  The  upstream  slope  of  the  main  erabanlsncnt  is  inadequately 
protected  from  erosion. 

♦cubic  feet  per  -second,  •  -  ‘ . 


•v 


/  .  I 

METCAlf  &  EDDY 
Engineers  1 

Boston,  Mossodwsetts 

•j  ~~  .!uC ;  Darn 

J.li:  ah  *.  .  i 

Vz3/u3  ; 


W-l 


FEED!/?  ■ 

UPOM 

!  PORT  rs’ASOy  PMSERVOIR  .DAi-1 
KAELBOr.OUGlI-TIiTD^OIIe  illSSACiluGETTS 


General  • 


The  Port  I^wdou  Reservoir  la  pz-iinarily  located  la. 


Marlborough,  -Massachusetts.  The  uatcr  la  impounded  by  tv;o  cart- 

i  .  ‘  *  1 

emLanJenento  located  at  the  easterly  end  of  the  P.eoervolr  o:i  tha 

!  * 

boundary  batucon  Marlboz“ou3h  and  Hudson,  Massachusetts. 

->  • 

According  bo  a  report '''by  the  Middlesex  County  Corsaissioncrs 

la  Marsh  1914  the  cars  «as  constructed  la  l£43  and  extensively 
.1  •  • 

repaired  in  1371  .after  a  failure  cf  the  structure.  The  dam  ;;as 
originally  built  as  a  storage  reservoir  for  mill  operations  but 
Is  presently  used  for  recreational  purposes  and  for  vatcr  supply 

i  i  • 

for  mills  dcvmstrcarj.  ’  • 

1  *  .  -  ; 
.  The  dam  is  presently  ovir.od  and  controlled  by  the  ■  • 

City  “of  Marlborough. 

Conclusions  end  rcccTjncndatlons  • 

1.  The  structure  is  in  serious  danger  of  failure 

by  upi|iir.3"  clo.13  the  toe  of  the  slope  especially 

in  the  vicinity  of  the  20  in.  outlet  plpo.  s 


•  • 


•  • 


•  • 


•  • 


(* 


I 


Honorable  Kuson  J.  Haddad  . 
Mayor,  City  ox'  lixi'lboroush 
City  Hall 

Marlborough,  Massachusetts 


Dear  Mayor  Haddad: 


April  23,  . .  :  .63 


The  County  Corals si one ro  call 


to  yo  or  urgent  attention  enclosed  oopy  of  report 
Jmt  received  fro r  Metcalf  &  "Eddy  on  the  condition 
__  of  the  Port  Meadow  Reservoir  Don  (County  Dam  No.  tf-1). 


in  Marlborough . 


Very -truly  yours. 


Chalrsan 


Ladlese*  County  CoaaisiTonera 


'FORT  MEADOW  RESERVOIR  DAM 


ivcta: 


Marlborough 


daii  1:0. 


T.OSA7I0IC  f’.'rlborou^h-Rutf -*on  .uo  undr.ry  SfJMiCi-  Port  Mead  on  Brooic 

“  "  '  "~™  . .  . 

O'.  ‘  •  MIB2S5SSX  CODGT?  EKSXtfZhsa  2^?MiTK2CT 

•  •  :  ...  CAT^IB-2,  J-lAS^CinJSEivS 

■*  Dl  A  I  U*  S  P  2  C  ?  I  0  II  ubpors  • 

j  — - - - - - -  Kill  Stdre.^f 

Gvned  by  City  of  Karl  borough  place  Marlborough  Ucc  Recreation 


Gvned  by  City  of  Karl  borough  place  Marlborough  Uco  r>c 

'  inspected  by  Joseph  S.  ICre>~..lcUl _ Data  April  1953’ 

‘S'pcrTjf  Daa  garth  Pill  Condition  Poor 

ipU.V’AV  Length  13,5  ft.  !-t.  t.o  Top  Ent>.  faction  8  Inchon 


IJ-lnchboardo  In  Place  None  _ fit  ■  of _  ■  Recent  Ropalro  ^one 

Condition  Fair  ’  _ ' _ ' 


Repairs  Keeded  Rer.ova  brush  and  trees  growing  adjacent  to  spillway. 


Recent  Ropalro^one  .visible 


•  • 


•  • 


Recent  Repairs  r  ,Wone  noted.  . 

Edition  Main  cr-.bardcncnt  -  Poor  -  Spillway  er.banlar.cnt  -  Fair  _ 

Repairs  Koeded'  Main  c.v.bankr.cnt'  -  see  special  renarks. _ 

.3oil) ' — 1  c.nbnrdrxcnt  —  remove  trees  and  brv.cn,  loao  and  RCf-j s . 


20  Inch  rs-r -y?~  Gate  valve. 


•  • 


OATS t IB  April  1963 


Action  -  S'1-.'  Bnc’.:  of  Sheet 


_L  *  «*£- _ 

InTp.-c  t  XI ^ ^.lgineer 
V  Engineer  -  Metcalf  &  Eddy 


'lua* 


l* V  "  •  l  »i  1  Remarks  ;nd  Charactcrlatico  on  Beck  of  Sheet 


APPENDIX  B 


PLANS  OP  DAM  AND 
PREVIOUS  INSPECTION  REPORTS 


Page 

Figure  B-l,  Plan  of  Dam  B-l 

Figure  B-2,  Sections  of  Dam  B-2 

Figure  B-3,  Plan  of  Spillway  B-3 

Figure  B-4,  Toe  Drain  Installation  B-J4 

Dam  Inspection  Report  -  Middlesex  County 
Engineering  Department,  April  1963  B-5 

Report  by  Metcalf  &  Eddy  to  Middlesex 

County  Engineering  Department,  April  1963  B-6 

Letters  from  City  of  Marlborough  to  the 

Middlesex  County  Engineering  Department  B-15 

Inspection  Report  by  Massachusetts  Department 
of  Public  Works,  July  1973  B-17 
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PERIODIC  INSPECTION  CHECK  LIST 


I 

b 


project  Fort’  Mead oco  Reservoir  date  9-5  "78 

PROJECT  FEATURE  3p»|lu><H  NAME  U>  3<ar\aqan 

DISCIPLINE  tydr'MjlCS  NAME  &■  Care  tC 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR, 

«.  APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

rtetfvoir  bed  -  beach  sand 

General  Condition 

•fair 

Loose  Rock  Overhanging 

Channel 

none 

Trees  Overhanging  Channel 

i  z  tv  If  -inch  treat  both  sides 

r  Floor  of  Approach  Channel 

sand 

•  —  -  -  ■ 

b.  Weir  and  Training  Walls 

3 -inch  concrete  curb  u-»lli 

General  Condition  of 

Concrete 

■fair  +0  poor 
inlet  section  displaced 

m  Rust  or  Staining 

n|a 

Spalling 

*Om« 

Any  Visible  Reinforcing 

none 

#|  Any  Seepage  or  Efflorescence 

none 

Drain  Holes 

none 

c.  Discharge  Channel 

. 

natural  stone  r\praf 

General  Condition 

Poor  tv  :  slight  eetfaqe  under 

slab 

Loose  Rock  Overhanging 

Channel 

none 

Trees  Overhanging  Channel 

many 

Floor  of  Channel 

irregular  -  OCbbles  snd  bcuJders 

0 1  h  <;•  r  )b  jlru  c  t  i  on  s 

two  -footbridges;  ftMh  iiofc  Tehee 
*lor>4  channel;  snav  Ttnce  across  channel 

d.  Culvert  downstream  of  apijlu^  uncUr  private  read  '  4>  Z.C.P. 

■frtc. board  S3"  itoot  and  concrete  rtinCorted  uaJI  in  Tour  Condition 
timber  leg  as  WeadweUI  •  earth  and  stone  channel. 


•+S  S 


n  r1  ^  ■-  -  ■  « 


I 


u-v 


•  *•  m  *.*  it"  •**  «  •#.  Ltw  t<  -  . 


It  is  not  i 
detailed  i*cualrs-  J. 


ithin  the  scope  of  this  report  to  recommend 
a  do  however,  discuss  certain  corrcctivo 


measures  which  should  uc  considered. 

i  •  •  * 

■  After  the  water  level  hi  the  i-oservoir  lias  been  lowered 

*  .  •  i: 

to  a  point  whdra-  the  downstream  slope  io  stabilised,  it  nay  bo 
possible  to.  effect  temporary  repairs.  A  possible  temporary  ‘  , 
rcbair  would  ho  an  extension  of|  the  outlet  worhc  ar.d  the  placing 
of  selected  sizes  of  sands  and  eravola  aloiiz  the  toe  of  the  down¬ 
stream  alcpd  to  act  as  a  filter.  No  viovlc  should  be  .done  on  the  • 
slope  of  the  main  crabanlcsont  until  it  has  been  stabilised, 
because  any  movement  oi'  embankment  material,  could  cause  a 

failure.  •  ,  • 

/  •  ‘  . 

Per  permanent  repairs  the  "piping'1  should  be  eliminated 
by  providing,  adequate  drainage  for  the  embanicnent .  Also  suitable 
material  should  be  added  to  the  downstream  slope  in  order  tbajt 

•  '•  4 

the  slope  have'  a  ainintua  cradcaui*  2l.fi.  horizontal  to  1  ft..  •.. 


vertical . 


i 


V  :  I 

i  ‘  ,  ....  -i 

•  •  I 

2o  'prevent ‘erosion '.of  the  dovai3trc-aa  slope,  by  the  small 
stream  a  sultabla  heavy  rod:  tee  should  be  provided.  Ini addition 
the  places  V/iiich  have  been  eroded  should  be  repaired,  And  t 
adequate  riprap  placed  on  tho  upstream  slopes  to  prevent.- 

»  4 

future  erosion.  .  i 
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r.t  *  0 
‘1  ■ 


'  \  -r.:  •  V  =  •;  v  V  ' 

Tho  trees  and  tushie  should  be  cleared  ahd~~2rv.tbcd — —  . 

'  .  ■  ;  •  /  T  -V  '  - 

fro ss  tho  anbunlcsents  and  -tho  ton  and  downstream  sieves  '  | 

'  i 

protected  by  suitable*  scans  cover.  ’  L-  .  .  . 


j  A' proliiain^iry  review- of  the  spillway  requirements  indicates 

that  with  an  allowance  made  for  2  ft.  of 'atoraca  effect  in  thep" 

reservoir,  a  spillway  of  about  50  ft.  Ions  and  a  minimum  of  . 

I  •  •  * 

£  f ...  of  depth  would  bo  required.  This  spillway  would  diachai^e 

*  •  m 

about .dOO  of a.  In  order  to  provide  the  necessary  depth,  the 
.  spillway  cr.banicaants  could  be  raised  or  else  thia  existing  . 

i  v  .  •  ■  . 

.spillway  crest  lowered.  .  * 

Uo  allowance  has  b eon  nude  for  the  effect  of  the  relief- 

i 

of  flood  flows  by  the  low  area  to  the  south  of  the  nain  embanlaicn-fc, 
Pinal  dl-si-n  for  the  rccopsfcx'iiction  of  tho  don  should  consider 
the  effect- of  tills  relief  "plus”.  :  "  *•  .  ' 

Aih.:owlodstaont»  •  .  'V 

“•  I  '■  •  •  ' 

Sic  assistance  of  Ur.  Eo^or  R,  Hilton.  Assistant  Middlesex 

County  fas inoer  in  pi'ovidins  Inforaation  ia  aclsioviedzed  with  .  •' 

•tVia^lcs.  . 

i  *  ' 

Their  report  has  been  prepared. by  Mr.  Charles  E.  Cannon, 

Project  E  cinec-r,  with  tho  assistance  of  Messrs.  Cordon  E .  Therms 

:•  V  ' 

and  Joseph  3.  ICrsywlcleL,  under  tho  direction  of  the  writer. 

”  F. 

j  ; :  .  ,  Ru-spcctfuliy  submitted, 

-  :  I-STCALP  •  ' 

'J-b  CsXri- 


Edwir.  D.  Cobb 


I.. mistered  Professional  Engineer 
Massachusetts  License  i«o.  017 
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r.  I.OFTUS 


f;.-1,  *:-0V  .  /'. 


•  ;QrY  C)F  ^.iARLBOROUGH- 
^^•■MhSSACHUSETTS 


winnaiv.L  p.-agz 

KUL  CTKjJ  ■ 

I 

OB  a*  llUu^r  t-CCs? 

?ortyJ7  DiT-__ao  "  -3  tC3C»* 
.  .  MO.V3 
I  ic*  •xrnitti  r-mf*T  soOi 


DEPiiT»Tj:.2Z^T  or  PUBLIC  UOBIS3 


November  30,  1964\ 


County  Comrri ssloners 
County  of  Middlesex 
.Court  Hobse 

East  Catr.br idqc  4  l,  Ma.ssachuset t s 

.1  /■•  •'  r  '  £• 

Gent lem^n:  ' 


I  Referring  to  our  letter  to  your  office  on  .July  22,  1964  ^ 

which  read  as  follows:  ■  As  a  result  of  the  order  issued  by  your 

/.  ,  Ws;  •  '  -v  ’  l:  ' 

Commission  on  April  26,  1963  for  the  reoair  of  the  done— a  t__  For  t 

i  4  *? 

V.e«,cow.  this  work  was  undertaken  under  the  supervision  of  Vet- j 

‘  1  1  »  f 

'.'calf  L  Eddy,  our  Consulting  Engineers  and  performed  Dy  the 
I  H.  HyVihit®  Construction  Company  of  Auourn,  Massachusetts.  We 

|  I  •  I  '  >  .  •  *. 

,  would  like  written  jpproval  of  this  work  by  your  Ccmnission  in  V 

1  i  .  •  •  '  ,  ■  ' 

order  thit’w-  may  co.tr.o i"t«  our  file  on  this  project’. 

•  I  •  .  ♦ 

I  •  , 

‘To  date,  we  have  hjd  no  reply’,  and  as  we  ore  most  anxious 
that. this,  file  be  completed,  we  would  appreciate  receiving  your 
approval  at  your  earliest  convenience.  ^ 

.  !  •  •  .  T 

.Very  truly  yours, 


Hi  S/rl.-s 


HARRY  P.  LOFT itS 
Commissioner  of  Public  Works 


'■X" 
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01  jig  of  ^TurUim-nugl/, 


•'  •  & 


mayoa-o  ornci 
KUSON  J.  HA.DDAO.CSO. 


( •  I- 

■  i  *  •■*  '■■■'[ 


OONALO  J.  LYNCH.  IH. 


«*L.  HU  »■»!»» 


•  • 


Juno  3,  1963 


County  Ccmicsioncrs 

County  of  Uiddlosox  (  \  ■  •  • 

Court  Kouao  .  t 

East  Ccubridgo  41,  Raos.  '  N*.  .  ■  i 

Cl.ltlCDOn*  y  .  •••  .  \ 

/.  \ 

Cur  consulting  engineers,  Catcolf  &  Eddy,  Lzvo  ccbcitted  to  your,  enginaora  cur'  -.• 
prepared  cothcd  of  repairing  tha  Fort  tlacdaa»  Pccorvoir  Don. 

i  :  .  *.  •.•••.;■  • 

Etceuao  of  t>.6  erdarc  iooucd  by  you  on  April  23,  1963'  tt’.st  co  proceed  with  tbo 
draining  of  the  Poccrvolr,  wa  Leva  levered  tho  lcvol  of  tho  water  cia  foot  erd 
era  r.c'j.  reedy  to  prccloia  cn  crcrgor.cy  before  cut  City  Council  end  proceed  with 
tie  repair  of- tbs  dca.  ..!'*.  ■•-■ 


VTa  lntcr.-J  to  proceed  under  an  cucrcer-.cy'c-propricticn  end  retain  tha  P.  t!.  t:>.».to 
Cerpeny  to  worb  under  tl'-o  ccgarvlcicn  oi  -Ilatcolf  t  Eddy  on  a  forco  account  Let 4a. 
Tea  cpccificaticr.o  cro  included  in  the  plan  cubaitted,  and  warb  will  proceed  lee- 
cedi  c  to  ly  to  cvorccca  tMa  dc.ugercua  condition.  •  . 


In  addition  to  rollcvirvg  tfeA  danger  involved,  this  Is  cur  principal  ocuuar  recrea¬ 
tion  ctaa  and  tso  oro  d«sircaa  of  rostering  th©  w#tor  to  itp  original  lovol  cc  coon 
00  passible.  ;  •'  "7— — - _U 


XJVtJos 


Very  truly  yours, 


KUSOU £.  HADDAD 
««yo ir  ■  ,, 


•^00‘03'QQ'^ 

iw 6  iw  <j-Hnr£S6\ 

qbAibobu 
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’  pORT  MEADOW  RESFP70TR  DAr 


•  • 


•  •  • 


•  •  • 


•  • 


•  • 


INSPECTION  REPORT  -  DAMS  AND  KESEP.TOIRS 


location: 
Hame  of  Of 


Os 4  A) 


Das  Ro.  H~cf- 
Inapected  byt_. 

Data  ©f  '73 


(2*)  Conor /a:  par:  Assessors 

Reg.  of  Deads_ 


_•  ProTo  Xhapeeticn_ 
4  •  ftra.  Contact 


1‘CITy  of  MAflL80Uav.6d.DEPZ  Pup^yj^  J/tn.L.ST. _ _ _ ti.QF$3?Z 

haiae  St.  4  no.  ,  „  Cioy/T^rtn  Stata  Tel.  ne. 

f*ARi~Bt>tiGueHy  MASS.  -  01752. 

2. _ _  _  ’  ' 

Name  '  Si"  &  no.  City/ Town  5tate .  7517  no.' 


St.  &  no. 


ty/Town 


Caretaker:  (if  any)  e.g.  superintendent,  plant  a an agar,  appointed  by  absentee  ana r, 
appoint3d  by  nulti  owners. 


Mama  St.  St  no. 


Ro.  of  Pictures  taken  /V OfJE 


ixy/Tavn 


state  Tel.  no. 


Degree  of  Hazard:  (if  dam  should  fail  completely)© 

1.  Minor  .  2.  Moderate 

3.  Severe  .  1*.  Disastrous 

«  Thl3  rating  may  charge  as  land  usa  changes  (future  development) 

(6.)  Outlet  Control:  Automatic^ 

Operative^ 

Caavents : 


Manual 


Upstream  Face  of  Dan: 


Convents : 


Condition: 

1.  Good  i/~ 
3.  Major  Repairs 


2.  fiincr  Repairo _ 

.  l».  Urgent  Repairs 


(Qj  Downstream  Face  of  Dans  Condition:  1»  Good  tX  2 

3»  Major  Repairs 

Comments :  _ _ _ ' 


DAM  NO .H-7-I70-I 
l  1/  '  2  Minor  Repairs_ 


Urgent  Repairs 


9)  Emergency  Spillway:  Conditions  10  Good 


Comment 3  S 


20  Minor  Repairs _ 

3«  Major  Repairs _ _  Urgent  Repairs 


(TOj Water  level  <3  tins  of  inspection 

top  of  dam_ 

A  other 


above 


below 


^Principal  spillway_ 


Summary  of  Deficiencies  Noted: 

Growth  (Trees  and  Brush  )  on  Em.bankman 

Animal  Burrows  and  Washouts _ 

Damage  to  slopes  or  top  of  dam _ 

Cracked  or  Damaged  Masonry _ 

Evidence  of  Seepage _ 

Evidence  of  Piping^ _ 

Erosion 


Xrt.sn  and/or  dobri3  lrneduig 
Clogged  or  blocked  spillway 


Submitted  b; 
rata  ~7  ~ 


DESCRIPTION  OP  PAH 
DISTRIuVrfl^Z- 

7 )0QrA  Z.  fiztw***  no,  //  -  - 

_  City/ TowA_7  °~ 

Name  of  Dam 


aaremtHa 


:  Topo  Sheet  No,  _23_D 
a  x  11”  in  clear  copy 


Location:  Topo  She 
Provide  8y  x  11” 
clearly  indicated 


lear  copy  of  topo  map  with  location  of  Dam 


Year/a  of  subsequent  re 


Purpose  of  Dam:  Water  Supply _ _ _ „  Recreational 

Irrigation _ _ _ _ ,  Other chjr.rt'isF  ?#oP) 

S  Q/lteUHL  ^uPr  oTfeacga qrTTv 

■  on  >1  /£(_.  Mo  W6*»  -  710  0  ~ 

Drainage  Area; _ X _ _ SQ,  Mi0  /-7,  frb  ACRES, 


tie.  and  type  of  dwellings  3 seated  adjacent  to  por.d  or  reservoir 
i.e,  summer  homos  etc  2^_^cRCiA«<g&<r  APJX cj=i^7~  -n? 


Dimensions  of  Dam:  Longth _ ^t7/Q _ Kax  .  Heigh 

Slopes :  Upstream  Pace _ v 

Downs  ti-oam  Faci__ _ 

Width  across  >'o-j 


if A cat  ions  of 
Ear;,  h 

Dam  by  Materia; 
_ ,  Cone,  Mo.: 

Tlrr.b'i  v 

Rocicfi’.i 

*r.r**?  :  "  l  on  m/ 

•>•  r-’rtnc  u- 

11 tf  15  L  >  , 

cr  f!i 

Oth->r 


of  dem Sy2<5_o'  rural; 


ic  to  Ufa  and  property  :r\  even1;  erf  cosiplotw  failure. 

No.  of  paople  __^5L _ _ ' 

No.  of  horaas _ )|  'Lb _ „• 

tfOo  of  bu o i r.e  g s s __h/o. <V t= _ • 

No.  of  industries _ « _ .  Type _ 

No,  of  utilities _ h _ .  Type _ 

flailT’cv.rls _  _ _ rtcM.E _ • 

Other  dane _ II _ _ _ » 

Other  _ _ _ • 


M  -  7-  170-1 


X  $£cTlOht  A  f\ 

$k;iiTev  rJo'r  To  Scf\i~r^ 


APPENDIX  C 


PHOTOGRAPHS 


FORT  MEADOW  RESERVOIR  DAM 


*  _  "  .  >  »  -vA  '  y 

4  ' 


-  ■  ~  fc&vtr*-*  * , 


Lit 


-  •  •■■  w W? 


Ml  * 


"\L~  \w‘  r 

•*'?  Z1  .'  «’£$(*■'  4>>  . 


’.•4" 


Tl 


r  '  7 


r*  »  J  .» 


,  .• . ^  "  .,. HI; ^ 
■  ,  £$$&££ 

■'  /  <*.  *  iP  if  .w  V  .;  /•»  \r,\  -V  — V 

'■*  ,•  '  j£cr'J-J^''  ■  ’,-•/•  "CSjTiGL'i  *  *■“ 


NO.  4  TOF  DRAIN  CONSTRUCTION  ON 
DOWNSTRFAM  SLOPE 


u »«#> 


C-2 


NO.  6  VIEW  OF  CHAN  NFL  DOWNSTREAM 
OF  SPILLWAY 


C-3 


APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC 
COMPUTATIONS 


FO”™  MEADOW  RESERVOIR  DAM 


METCALF  &  EDDY,  engineers 


eu<  cj-o  o 


'o f  0 3- 1  <  fire 


2-  ro*d(s)  Are^L\  0,41  -  ^4/ 

$t*j<xvup(fi  Area.  :  0,01 +  O.Clt  o.o 3  -  g .  I  3 

'To-ha.f  Ar'&a.  Po*d(i)  f  3uia**p(t)i  0,54. 


g>.S4 

3,44 


»  /5"% 


-Tfg  -  2  02. 

10X09 


*  =  <9*032  I 


(  ^  32  I  ^  ^  ^<x.  Sfaf-t  —  ^~/a 

fn  fr'  On-m 

£<a.4.*  lo4  5  e_r£,  !*.*-*•  »J  -o  -jtf  bel<*>ce n/ 


■f  -  U  S  i  £,  £"  C’-w  'J  -ft  fr\  Deo-L  F*l  o-*-  P-u-Xj-j  ^  cl£  < 

'J  (X.?  +  6*4.  Pea.b  Pfo^fcoid-t  w<i  >».*'*•  -"-a  'Jtf 

mrl  F'icJ-Lo^Ji  Coashd  "j  A -fattA*  ad  14*50  c.-f  ?■/**■<  ' 

-/ 1  Jj  <  Class'.  I  /*« .  e^gip  4o  S^OVA^F  j  ja/c/  Pa4-0  yt  F  a  I  <  #V  ^ 
V$<  Ful  I  P-M.fF  <as  Tes/  F'looci  -  *■ 


5"-  ~/ii  f  Flood  =  C 1 4 So)  3.44- 


Por'd  5  f'o  «CQ-^  <C 

T?l<l  po**cl  at'Cx  /*  ^’■4'/  5^(  qJ.  eV<*  t/.  ~L(j>~lr- 

BascJi  O  y\  O-  Co**  /■■  <3  *'■€«.  ,  5  Fov*0-«  e  i  **C.<rt-*f€C 

a.b  20*2.4  <xc.-fe.td  food  of  depth  <«ctre*r4. 

Po^cl  QrCA  has  beet*  assumed  ConrAa>nV 

depth  Increases  ,  VL*  fvrf  oCfS  V  fU'S  ^ud^, 

/4  f!co  24  6  +Uf  5^r«y  deptu  &b«^uc  sp- 
£  t  C/J  /j  A'  )  (or  a  sr>ro+-e  o{  JO  S'  O  facaj  feet 

S^O'T.O.^-e  Fuv'cd'  O'*-  1  St_V  F  bexsed  OV-E  r  Q,y,{j - ^ 

-So^  -  SVema^e  UeJ .  '*  Qe<S  ■CA'JO,  r  OjUa-dtcl  As  Ct  *eJt  C>0u+ 

it.  1  *  <-h#  f  ram  auA*,  4-i-c  rj  ,  >  ^c»  a/Ca 


5i<~  /rtkj)  -  12  D  (-y^-)  =  1.4-3  D  %  F--  ihr  ^  •>< 

c  StorcLC*  Depth  Sp’Fuja.i,'^  3*  r’ef&i'JOi  r  (  1 "  f  FC 

Sts ra c,e  bu^ct-i-jyi(  ■  f \ 


1  =  f<?C>o  -  ^  =5030-  37^  D 


METCALF  &  EDDY,  engineers 


Pro/ect  Ak4‘  of  AJow  FeA>  Da  ms 

Sub, eci  Worcester'  Marr*  Area. 

Deta,i  Fort  M cap ou>  Rese wont  Dam. 


Arrt  Nr.  £$  0  3  G» 

Page 

C nmptH  Ry  L- ^  G 

Date 

Ckd  By  f  v3 

_  Date 

_=: _ ot _ 

'o/*/-?S 


IXF)  Discl*a-v'<\e 

A-  U^Li^et  OuH&l  Co^v  t  [&(■  *  Hy."*.*-**'-''' J 

2o°$  C.  f«  &  /  -  1(do'±  j  C-  /go,  £m4+Oi{£4SuVktv**t.lhy 

H~~  He±d  =  Pov«4  a.  -  2+[.  3  5  ^  f  /.r^  ;  5j».7(.C*<?  fc7.  2M 

For  2.0 l<q!>  ^C‘ioo  :  K  -  fionniFy**  ~  =>^7  J 
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METCALF  &  EODY  engineers 
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INFORMATION  AS  CONTAINED  IN  THE 
NATIONAL  INVENTORY  OF  DAMS 
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